a2 United States Patent
Lai et al.

US006407135B1

(10) Patent No.:
5) Date of Patent:

US 6,407,135 Bl
*Jun. 18, 2002

(54) CONJUGATES OF DITHIOCARBAMATES
WITH PHARMACOLOGICALLY ACTIVE
AGENTS AND USES THEREFOR

(75) Inventors: Ching-San Lai, Encinitas; Tingmin
Wang, San Marcos, both of CA (US)

(73) Assignee: Medinox, Inc., San Diego, CA (US)

(*) Notice:  Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

This patent is subject to a terminal dis-
claimer.

(21) Appl. No.: 09/453,608
(22) Filed: Dec. 3, 1999

Related U.S. Application Data

(63) Continuation-in-part of application No. PCT/US98/10295,
filed on May 19, 1998, which is a continuation of application
No. 08/869,158, filed on Jun. 4, 1997, now Pat. No. 5,916,

910.

(51) Int.CL7 oo, CO07D 207/04; CO7D 207/30,
A61K 38/00; A61K 31/27; A61K 31/40
(52) US.CL ..o, 514/423; 514/2; 514/514;
530/402; 548/565; 548/573
(58) Field of Search ...........c.cccoceuvveiine. 530/402, 300,
530/356; 514/8-25, 2, 423, 514; 548/565,
573

(56) References Cited

U.S. PATENT DOCUMENTS

4,160,452 A 7/1979 Theeuwes ...........coouu. 128/260
4,256,108 A 3/1981 Theeuwes ..........ccoouu. 128/260
4,265,874 A 5/1981 Bonsen et al. ................ 424/15
5,916,910 A * 6/1999 Lai ...ccocooeviiiinniinnnnns 514/423

OTHER PUBLICATIONS

Asako et al., “Indomethacin—induced leukocyte adhesion in
mesenteric venules: role of lipoxygenase products,” The
American Physiological Society, 903-908, 1992.
Bjarnason et al., “Side Effects of Nonsteroidal Anti—inflam-
matory Drugs on the Small and Large Intestine in Humans,”
Gastroenterology, 104:1832-1847, 1993.

Carson et al., “The Relative Gastrointestinal Toxicity of the
Nonsteroidal Anti-inflammatory Drugs,” Arch Intern Med,
147:1054-1059, 1987.

Glaser et al., “Etodolac selectively inhibits human prostag-
landin G/H synthase 2 (PGHS-2) versus human PGHS-1,”
European Journal of Pharmacology, 281:107-111, 1995.
Iademarco et al., “Characterization of the Promoter for
Vascular Cell Adhesion Molecule—1 (VCAM-1),” The Jour-
nal of Biological Chemistry, 267/23:16323-16329, 1992.
Jones and Cherian, “The search for chelate antagonists for
chronic cadmium intoxication,” Toxicology, 62:1-25, 1990.
Kargman et al., “Characterization of Prostaglandin G/H
Synthase 1 and 2 in Rat, Dog, Monkey, and Human Gas-
trointestinal Tracts,” Gastroenterology, 111:445-454, 1996.

Meade et al, “Differential Inhibition of Prostaglandin
Endoperoxide Synthase (Cyclooxygenase) Isozymes by
Aspirin  and Other Non-steroidal Anti—inflammatory
Drugs*,” The Journal of Biological Chemistry, 268/
9:6610-6614, 1993.

Middleton et al., “Increased nitric oxide synthesis in ulcer-
ative colitis,” The Lancet, 341:465-466, 1993.

Mitchell et al., “Selectivity of nonsteroidal antiinflammatory
drugs as inhibitors of constitutive and inducible cyclooxy-
genase” Proc. Natl. Acad. Sci. USA, 90:11693-11697, 1994.

Onoe et al., “Il-13 and IL.—4 Inhibit Bone Resorption by
Suppressing Cyclooxygenase—2—Dependent Prostaglandin

Synthesis in Osteoblasts,” The Journal of Immunology,
758764, 1996.

Myers, “Adriamycin: The Role of Lipid Peroxidation in
Cardiac Toxicity and Tumor Response,” Science,
197:165-167, 1977.

Reisinger et al., “Inhibition of HIV progression by dithio-
carb,” The Lancet, 335:679-682, 1990.

Shreck et al., “Dithiocarbamates as Potent Inhibitors of
Nuclear Factor kB Activation in Intact Cells,” J. Fxp. Med.,
175:1181-1194, 1992.

Slater et al., “Expression of cyclooxygenase types 1 and 2 in
human fetal membranes at term,” Am. J. Obstet. Gynecol.,
172/1:77-82, 1995.

Soll et al., “Nonsteroidal Anti—inflammatory Drugs and
Peptic Ulcer Disease,” Annals of Internal Medicine,
114:307-319, 1991.

Graham et al., “Nonsteroidal anti—inflammatory effect of
sulindac sulfoxide and sulfide on gastric mucosa,” Clin.
Pharmacol. Ther., 38/1:65/70, 1985.

Sunderman, “Clinical Response to Therapeutic Agents in
Poisoning from Mercury Vapor,” Annals of Clinical And
Laboratory Science, 8/4:259-269, 1978.

(List continued on next page.)

Primary Examiner—Avis M. Davenport
(74) Antorney, Agent, or Firm—Stephen E. Reiter; Foley &
Lardner

(7) ABSTRACT

In accordance with the present invention, there are provided
conjugates of nitric oxide scavengers (e.g.,
dithiocarbamates, or “DC”) and pharmacologically active
agents (e.g., NSAIDs). Invention conjugates provide a new
class of pharmacologically active agents (e.g., anti-
inflammatory agents) which cause a much lower incidence
of side-effects due to the protective effects imparted by
modifying the pharmacologically active agents as described
herein. In addition, invention conjugates are more effective
than unmodified pharmacologically active agents because
cells and tissues contacted by the pharmacologically active
agent(s) are protected from the potentially damaging effects
of nitric oxide overproduction induced thereby as a result of
the co-production of nitric oxide scavenger (e.g.,
dithiocarbamate), in addition to free pharmacologically
active agent, when invention conjugate is cleaved.
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